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USE OF THE LASER-INDUCED FLUORESCENCE TECHNIQUE ON DETECTION OF BIOTIC AND 
ABIOTIC STRESS IN SOYBEAN LEAVES
Abstract: 7KHSUHVHQWZRUNDLPVWRGHPRQVWUDWHWKHXVHDQGDSSOLFDELOLW\RIODVHULQGXFHGÀXRUHVFHQFHWHFKQLTXH
/,)6LQWKHGHWHFWLRQRIELRWLFDQGDELRWLFVWUHVVLQVR\EHDQOHDYHV7KHWHFKQLTXHZDVXVHGLQKHDOWK\VR\OHDYHV
DQGLQVRPHLQIHFWHGE\PDGVR\,,2QFHLQIHFWHGWKHSODQWVVXIIHUDFKDQJHLQWKHLUPHWDEROLVPDVZHOODVLQWKH
SURGXFWLRQRISULPDU\DQGVHFRQGDU\PHWDEROLWHVLQFOXGLQJWKH&KORURSK\OO$:LWKWKHXVHRIWKH/,)6WHFKQLTXH
LWLVSRVVLEOHWRSHUFHLYHDFKDQJHLQWKHÀXRUHVFHQFHHPLVVLRQSHDNVRIWKH&KORURSK\OO$LQWKHZDYHOHQJWKVRI
WKHUHGQPDQGLQWKHLQIUDUHGQPLQGLFDWLQJZKHQWKHUHLVDGLIIHUHQFHEHWZHHQWKHH[DPLQHGFODVVHV
:HUHDOVRREVHUYHGHPLVVLRQVRQWKHEOXHDQGJUHHQUHJLRQV,WZDVXVHGWKHVWDWLVWLFDOPHWKRG3/6WRDQDO\VHWKH
GDWDWKURXJKWKH:HNDVRIWZDUHFUHDWLQJDFODVVL¿HUDEOHWRGLIIHUHQWLDWHWKHVSHFWHUV
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1. Introdução
$DJURLQG~VWULDpXPGRVSULQFLSDLVVHJPHQWRVGDHFRQRPLDEUDVLOHLUDVHQGRUHVSRQViYHOSRUGR3,%
QDFLRQDOHGDVH[SRUWDo}HVGRSDtV0$3$$SURGXomRGHJUmRVpXPDGDVPDLVLPSRUWDQWHV
IDFHVGHWDOVHJPHQWRHVHJXQGRRPLQLVWpULRGDDJULFXOWXUDYHPFUHVFHQGRPXLWRHMiFKHJRXDPLOK}HVGH
WRQHODGDVQRDQRGHSRGHQGRFKHJDUDPLOK}HVGHWRQHODGDVHP0$3$$VRMDpXPD
GDVFXOWXUDVPDLVLPSRUWDQWHVHFRUUHVSRQGHDGDiUHDSODQWDGDHPJUmRVGRSDtV(VWHFUHVFLPHQWRGHYHVH
DYiULRVIDWRUHVGHQWUHHOHVRLQWHQVRXVRGHWHFQRORJLDVGLVSRQLELOL]DGDVDRVSURGXWRUHVDWUDYpVGRLQWHQVRWUD-
EDOKRGDSHVTXLVDEUDVLOHLUD$VRMDWHPXPDHQRUPHLPSRUWkQFLDSDUDDHFRQRPLDGRSDtVWDQWRSDUDDOLPHQWDomR
KXPDQDYLVWRTXHpH[WUHPDPHQWHQXWULWLYDHVWDQGRSUHVHQWHHPFHVWDVEiVLFDVQDIRUPDGHyOHRIDUHORHQWUH
RXWURVTXDQWRSDUDUDomRDQLPDOSULQFLSDOPHQWHDTXHODVGHVWLQDGDVDRVIUDQJRV9iULRVIDWRUHVSRGHPGLPLQXLU
GLUHWDPHQWHDSURGXomRGHJUmRVGHQWUHHOHVGRHQoDVHSUDJDVTXHGHVWURHPJUDQGHSDUWHGDVODYRXUDVSRGHQGR
WHULPSDFWRJUDQGHQDHFRQRPLD$SHQDVSDUDDVRMDH[LVWHPPDLVGHGRHQoDVFDXVDGDVSRUIXQJRVEDFWpULDVH
YtUXVLGHQWL¿FDGRVQR%UDVLO(0%5$3$62-$([LVWHPGRHQoDVTXHSRGHPDFDEDUFRPGDODYRXUD
HRGLDJQyVWLFRUiSLGRSDUDXPSRVWHULRUWUDWDPHQWRHPHOKRUDPHQWRGRPDQHMRVHWRUQDFDGDYH]PDLVLPSRUWDQWH
/HYDQGRHPFRQVLGHUDomRWDLVLQIRUPDo}HVSHVTXLVDGRUHVGD(PEUDSD,QVWUXPHQWDomRYrPSURFXUDQGRPpWRGRV
H¿FLHQWHVHHFRQRPLFDPHQWHYLiYHLVSDUDDGHWHFomRGHWDLVGRHQoDV
$WpFQLFDXVDGDQHVWHWUDEDOKRWHPFRPREDVHDHVSHFWURVFRSLDGHÀXRUHVFrQFLDLQGX]LGDSRUODVHU/,)6
HDOJXPDVIHUUDPHQWDVHVWDWtVWLFDVFRPRR3/65UHJUHVVmRSRUPtQLPRVTXDGUDGRVSDUFLDLV2SUHVHQWHWUDEDOKR
WHPFRPRREMHWLYRGHPRQVWUDUDH¿FiFLDGD WpFQLFDGHHVSHFWURVFRSLD LQGX]LGDSRU ODVHUQDGHWHFomRGRHQoDV
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SUDJDVRXTXDOTXHUDGYHUVLGDGHTXHDFRPHWHDSODQWDTXHSDVVDSRUDOWHUDo}HVHPVHXPHWDEROLVPRHLVVRSURGX]
DOWHUDo}HVTXtPLFDVHItVLFDVIDFLOPHQWHGHWHFWDGDVSRUWDOWpFQLFD3(5(,5$)09	0,/25,'0%3et 
al$RVHUHPH[FLWDGDVFRPODVHUHPQPIRLREVHUYDGDXPDEDQGDODUJDGHHPLVVmRQDUHJLmRHVSHFWUDO
GRYHUPHOKRHPWRUQRGHQPHQRLQIUDYHUPHOKRHPWRUQRGHQPTXHFRUUHVSRQGHDHPLVVmRFDUDF-
WHUtVWLFDGD&ORUR¿ODaXPLPSRUWDQWtVVLPRSLJPHQWRIRWRVVLQWHWL]DQWH(PLVV}HVQRD]XOHQRYHUGHWDPEpP
IRUDPREVHUYDGDV7DLVHPLVV}HVFRUUHVSRQGHPDiFLGRVIHU~OLFRVHPVXDPDLRUSDUWHHÀDYRQyLGHVFXPDULQDVH
TXHUFHWLQDVGHQWUHRXWURV)RUDPDQDOLVDGDVIROKDVVDXGiYHLVHLQIHFWDGDVFRPVRMDORXFD,,HGHQWUHDVLQIHFWDGDV
XWLOL]RXVHIROKDVGRiSLFHHGRWHUoRPpGLR)RLSRVVtYHOSHUFHEHUXPDJUDQGHGLIHUHQoDHVSHFWUDOQRVSLFRVGH
&ORUR¿OD±aHQDHPLVVmRQDUHJLmRD]XOHYHUGHFRPSDUDQGRDVWUrVFODVVHVVDXGiYHOGRHQWHGRWHUoRPpGLRH
GRHQWHGRiSLFHGHPRQVWUDQGRDH¿FiFLDGDWpFQLFDSURSRVWD
2. Materiais e Métodos
)RUDPDQDOLVDGDVIROKDVGHVRMDVDXGiYHLVHGRHQWHVLQIHFWDGDVFRPVRMDORXFD,,'HQWUHDVLQIHFWDGDV
IRUDPDQDOLVDGDVIROKDVWDQWRGRiSLFHTXDQWRGRWHUoRPpGLR7RGDVDVDPRVWUDVYLHUDPGH3HGUR$IRQVR72
7DLVIROKDVIRUDPWUDQVSRUWDGDVDWpDXQLGDGHGD(PEUDSD,QVWUXPHQWDomRGHQWURGHXPDFDL[DGHLVRSRUD¿P
GHPDQWrODVHPERPHVWDGRSDUDDVSRVWHULRUHVDQiOLVHV$VIROKDVIRUDPOLPSDVFRPDOJRGmRHiJXDGHVWLODGD
HSRVWHULRUPHQWHIRUDPDUPD]HQDGDVHPJHODGHLUDD&(63(&,),&$57(0326'($50$=(1$0(172
(0%$/$*(0(80,'$'(5(/$7,9$)RUDPXWLOL]DGDVIROKDVGHFDGDYDULHGDGHDQDOLVDGDHDVPHGLGDV
IRUDPIHLWDVQDVIROKDVin naturaQDUHJLmRYHQWUDOSUy[LPDDRSHG~QFXORjHVTXHUGDHjGLUHLWDGDQHUYXUDFHQWUDO
GDIROKD
!
)LJXUD(VTXHPDGHIXQFLRQDPHQWRGRVLVWHPD/,)6
$VPHGLGDVGHÀXRUHVFrQFLDIRUDPIHLWDVXWLOL]DQGRRVLVWHPD/,)6LOXVWUDGRQD)LJXUDGHVHQYRO-
YLGRSHORODERUDWyULRGHÏWLFDH)RW{QLFDGD(PEUDSD,QVWUXPHQWDomR2VLVWHPDFRQVLVWHHPXPFRQMXQWRGH¿-
EUDV¿[DVHPXPDSRQWHLUDGHDoRLQR[LGiYHOXP¿OWURyWLFRHXPQRWHERRNTXHSRVVXLXPVRIWZDUHGHVHQYROYLGR
SHORSUySULR/DERUDWyULRGHÏSWLFDH)RW{QLFDGD(PEUDSD,QVWUXPHQWDomRFDSD]GHFROHWDUHWUDWDURVGDGRV$
ÀXRUHVFrQFLDHDUHÀHFWkQFLDGDDPRVWUDVmRFRQGX]LGDVDWpXPPLQLHVSHFWU{PHWURGHDOWDVHQVLELOLGDGHHDQWHVGH
DWLQJLURPLQLHVSHFWU{PHWURRVLQDOp¿OWUDGRSDUDDWHQXDURVLQDOGDUHÀHFWkQFLD$HPLVVmRGDDPRVWUDpGHFRP-
SRVWDDWUDYpVGHXPDJUDGHGHGLIUDomR¿[DHGHWHFWDGDSRUXPFRQMXQWRGHIRWRGLRGRVSUHYLDPHQWHFDOLEUDGRV2
HVSHFWURGHHPLVVmRpHQYLDGRSDUDRQRWHERRNHRVGDGRVVmRWUDWDGRV2VLVWHPDXWLOL]DXPODVHUFRPH[FLWDomR
HPQPRXVHMDXWLOL]DOX]QDUHJLmRGRYLROHWD)RLXWLOL]DGRWDPEpPRVRIWZDUHOLYUH:HNDSDUDFRQVWUXLUH
WHVWDURFODVVL¿FDGRULQGX]LGRYLD3/65
3. Resultados e Discussão
1D)LJXUDVmRPRVWUDGRVRVHVSHFWURVWtSLFRVREWLGRVXWLOL]DQGRRVLVWHPD/,)6QRUPDOL]DGRVH
FRPRRIIVHWFRUULJLGR3RGHVHREVHUYDURVSLFRVGHÀXRUHVFrQFLDQRD]XOHYHUGHHRVGRLVSLFRVGHÀXRUHVFrQFLD
GDFORUR¿ODaQRYHUPHOKRQPHQRLQIUDYHUPHOKRQP1DVIROKDVVDXGiYHLVDLQWHQVLGDGHGRSLFRQR
YHUPHOKRpPDLRUGRTXHRSLFRGRLQIUDYHUPHOKR4XDQGRFRPSDUDPRVRVSLFRVGHHPLVVmRHPQPHHP
QPGHXPDIROKDVDGLDHRVGHXPDGRHQWHREVHUYDPRVTXHRSULPHLURDXPHQWDHRVHJXQGRGLPLQXLQDIROKD
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GRHQWHSRLVDTXDQWLGDGHGHSLJPHQWRVGHFORUR¿ODGLPLQXLQHVVDVIROKDVHSRUWDQWRKiPHQRVUHDEVRUomRGDOX]
HPLWLGDSHODVPROpFXODVGHFORUR¿OD
!
)LJXUD(VSHFWURGH)OXRUHVFrQFLDLQGX]LGDSRUODVHUGDFORUR¿OD
8WLOL]DQGRRVRIWZDUH:HNDHIHUUDPHQWDHVWiWLFD3/65IH]VHXPDYDOLGDomRFUX]DGDFRPRVGDGRVRE-
WLGRV2VUHVXOWDGRVREWLGRVHVWmRH[SRVWRVQDPDWUL]FRQIXVmRGD7DEHOD
7DEHOD0DWUL]FRQIXVmRREWLGDFRPRSURJUDPD:(.$'HPRQVWUDTXHR/,)6FRQVHJXHGLIHUHQFLDU
FRUUHWDPHQWHDV WUrV FODVVHVDQDOLVDGDV IROKDV VDGLDV IROKDVGRHQWHVFRPVRMD ORXFD ,, WHUoRPpGLR H IROKDV
GRHQWHVFRPVRMDORXFD,,iSLFH$GLDJRQDOSULQFLSDOUHSUHVHQWDRDFHUWRGRFODVVL¿FDGRUQDYDOLGDomRFUX]DGD
&ODVVL¿FDomR
'RHQWHWHUoRPpGLR Sadia 'RHQWHÈSLFH
  
  
  
$FHUWRFRPSRQHQWHV
$SDUWLUGRVGDGRVIRUQHFLGRVQD7DEHODHDQDOLVDQGRDGLDJRQDOGDPDWUL]FRQIXVmRSHUFHEHVHTXHD
ÀXRUHVFrQFLDLQGX]LGDSRUODVHUpFDSD]GHGLIHUHQFLDUGHDFHUWRFRPWUrVFODVVHVGLIHUHQWHVGHIROKDVIROKDV
VDGLDVIROKDVGRHQWHVFRPVRMDORXFD,,WHUoRPpGLRHIROKDVGRHQWHVFRPVRMDORXFD,,iSLFHSURYDQGRDH¿Fi-
FLDGDWpFQLFDeLPSRUWDQWHUHVVDOWDUTXHQmRKRXYHFRQIXVmRHQWUHDVIROKDVGRHQWHVWHUoRPpGLRHGRHQWHViSLFH
SRLVFRUUHVSRQGHPjPHVPDFODVVH$DFXUiFLDGRFODVVL¿FDGRUOHYDWDOLQIRUPDomRHPFRQVLGHUDomR
4. Conclusões
$QDOLVDQGRRVUHVXOWDGRVSHUFHEHVHTXHKRXYHGHDFHUWRVGHPRQVWUDQGRTXHDWpFQLFDGHÀXRUHV-
FrQFLDLQGX]LGDSRUODVHUpH[WUHPDPHQWHSURPLVVRUDSDUDGHWHFWDUGRHQoDVHPFDPSR$WpFQLFDRIHUHFHDRSURGX-
WRUDSRVVLELOLGDGHGHDQDOLVDUXPDJUDQGHTXDQWLGDGHGHDPRVWUDVHIRUQHFHGLDJQRVWLFRUiSLGRHGHEDL[RFXVWR$
SHVTXLVDDLQGDWHPFRPRREMHWLYRDQDOLVDUDPRVWUDVLQIHFWDGDVFRPRXWURVWLSRVGHGRHQoDVTXHDFRPHWHPDVRMD
EHPFRPRRXWURVWLSRVGHHVWUHVVHVTXHSRVVDPGDQL¿FDUDODYRXUD
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